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‘This fine book contains good science, good writing and good advice in equal measure. It is both fascinating and useful for readers.’
Matt Ridley, author of The Evolution of Everything.


‘Professor Taylor’s remarkable tenacity in researching the concept that some people are able to put their type 2 diabetes into remission is changing how we think about and treat this pervasive condition.’
Dr Elizabeth Robertson, Director of Research, Diabetes UK


‘Roy Taylor and his team at Newcastle University have not only cracked the mystery of what causes type 2 diabetes, the greatest health problem of our time, but shown the world how to get rid of it. This is a terrific book, which will help a huge number of people.’
Dr Michael Mosley


‘Fascinating, informative and, in today’s world, important. For anyone with type 2 diabetes, it’s a no-brainer – follow Roy’s roadmap and reverse it. And if you haven’t got type 2 diabetes – yet – follow Roy’s roadmap and avoid it.’
Jimmy Nail
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The information contained in this book is provided for general purposes only. It is not intended as and should not be relied upon as medical advice. The publisher and authors are not responsible for any specific health needs that may require medical supervision. If you have underlying health problems, or have any questions about the advice contained in this book, you should contact a qualified medical, dietary, or other appropriate professional.




This book is dedicated to my patients and research volunteers, who taught me so much





Foreword by Professor KGMM Alberti



Senior Research Investigator, Imperial College, London UK; previously President, European Association for the Study of Diabetes and International Diabetes Federation


Type 2 diabetes has reached pandemic proportions worldwide. In 1980, we estimated that there were fewer than 100 million people affected – but since then numbers have increased year by year so that we are now heading for 450 million plus, with as many again at high risk. No populations have been spared but figures are particularly high amongst countries in the Middle East and South Asians. What is the cause? The big increase has been related to the epidemic of obesity, lack of exercise and adoption of ‘modern’ nutrition against a genetic susceptibility background. But the precise cause has not previously been identified. Indeed, when WHO reclassified types of diabetes in 1979, type 2 diabetes was diagnosed by exclusion: it was what was left over after type 1 diabetes and other types with known causes were excluded. It was anticipated that the number of people in the type 2 category would fall as specific causes were found. However, in the intervening 40 years one could cynically suggest that not too much has changed. There has been a massive hunt for responsible genes with only limited success. The association with overweight/obesity has certainly been strengthened, although many people with type 2 diabetes are not particularly overweight. Otherwise, it has been a slightly gloomy picture particularly for those who have the disorder. There has also been the view that it is in most people an irreversible disorder.


Professor Taylor in this book shows that the situation is more optimistic. With appropriate food habits and weight loss diabetes CAN be reversed in many people. This is encouraging for the many who have tried but failed due to lack of support and appropriate advice. Even more important, he has identified the key role that fat deposits in the liver and pancreas are fundamental to the development of type 2 diabetes, explaining its hallmarks of diminished insulin secretion and insulin resistance.


The book has something for everyone and is written in an engaging style. There is an excellent exposé of how metabolism works and how glucose is made and used, and how this all goes wrong in type 2 diabetes. He then goes on to show how it can be controlled or indeed reversed by sensible lifestyle and diet choices. It is eminently readable and suitable for anyone with an interest be they people with diabetes, those with diabetes in the family, anyone curious as to what happens to food in their body or health care professionals. The book breaks new ground and is a compelling and instructive read.





A personal note:
Dave Myers (Hairy Biker)



It was my great good fortune to meet Professor Roy Taylor when I filmed the series, The Hairy Dieters, back in 2012. It was a meeting that went far beyond a TV show about, ‘two fat cooks who needed to shed some timber’, to a union that changed my life. Seven years on I am fitter than I had been for years.


Professor Taylor has the ability to help you understand what goes on in the body and why. Sometimes it is tough love and you need to get a grip on yourself and your bad habits to get healthy. This he conveys with genuine care and an infectious enthusiasm.


It is clear Roy understands people, and as he says, medicine is all about listening to people. He listened to us, as two people that needed help, beyond the cameras. Roy is the expert in this field, and the research centre he has created in Newcastle is amazing. But what is even more striking is the staff. What a great bunch. Their research has turned the understanding of diabetes upside down, and allowed many people to regain their health. This book explains how your body deals with food and why type 2 diabetes may affect you. There are no short cuts possible, just help based on sound science and with expertise at its core.


Roy’s first piece of advice to me was this: for long-term health, we should be able to fit into the trousers we wore when we were 21. He proved to us that he practised what he preached, when we danced with him, in his old canary-yellow corduroy flairs on Tynemouth beach! I never quite made it back to the 34-inch waist of my youth but have managed a 36-inch waist... which wasn’t bad from a starting point of 49 inches some three months previously. The biggest benefit for me was not just being able to wear cooler jeans, it was getting my health back.


When I met Roy in 2012 I had type 2 diabetes – with high blood sugars – and I was on medicine to control this. Roy showed me another way. Now my blood sugars are normal and my diabetes is a thing of the past. I am tested every six months and the results are normal. This means I have avoided the misery of type 2 diabetes that can result in pain, blindness and amputation.


This book reads like an adventure story; it is an amazing journey of discovery. It is also packed with insights and valuable information. Without giving you any false hopes, it contains what you might need to know to be able to escape from your own type 2 diabetes. The final chapter lays bare some of the myths and misconceptions that surround the endless confusion of healthy eating.


All I can say is that as a result of meeting up with Professor Roy Taylor my type 2 diabetes has gone away and I have taken no tablets for the last seven years.


You too could have a lucky meeting with this book.


Stay well.





How to use this book



Some books are to be swallowed whole, others to be browsed or enjoyed in part.


For people with type 2 diabetes who wish to escape without delay, Chapter 7 might be where it is opened. For anyone interested in how the body normally copes with food and what goes wrong to cause the metabolic mayhem of type 2 diabetes, Chapters 1 to 6 come first. For people in a hurry, the essence of the book can be picked up in minutes by reading the Quick Read boxes at the end of each chapter, and maybe looking at the pictures.


But if you would like to read a story of scientific adventure, and understand how your body deals with food, then the Lewis Carroll approach is for you: start at the beginning, go on to the end, then stop.


The book provides information but not personal medical advice. If you are already on treatment for diabetes, do discuss with your doctor or diabetes nurse before making changes.





Introduction


Seven days? Just seven days to slay the monster?


For centuries, doctors have regarded type 2 diabetes as a life-long disease. A disease that can cause great misery – threats to eyesight, to limbs, to the heart – and one that just gets worse and worse, needing more and more tablets and eventually insulin. The moment your doctor says, ‘You have diabetes’, life changes. It is a hammer blow. Your health suddenly appears very fragile. The future is uncertain.


But suddenly, there on the page was a potential breakthrough – the final piece of a jigsaw that made type 2 diabetes look simple and reversible. It was 2006 and I was sitting just where I am now, at my desk. Reading scientific journals and keeping up with the latest information about diabetes is part of my job, and I had just turned over a page in one of the leading diabetes publications. The graph hit me between the eyes.


It showed what happened to blood sugar in the days immediately after bariatric surgery in people with type 2 diabetes. The graph line plunged from the usual high level on the day before surgery all the way down to absolutely normal by day seven. Normal blood sugar levels? In seven days? That had never been seen before. No other treatment could achieve this dramatic normalisation. All the research of the previous few decades seemed to come together in a flash. But could it be true?


But this story really starts in 1970, when as a student at Edinburgh Medical School I attended a series of lectures by Professor Reginald Passmore, in which he explained physiology as a sequence of logical thoughts. Physiology is the science of how the body works. I can still see his tall, lean frame topped with grey hair as he laid out clear lines of reasoning – always with a dry sense of humour. I was riveted as he demonstrated that commonly accepted ‘knowledge’ could be reassessed by clear thinking and using solid information about how things work. How certain or uncertain could we be about common beliefs? This was exciting. Suddenly, ‘facts’ could be seen to be merely links of varying reliability. Anything could and should be re-examined in the light of new information. After all, Newton seemed to be conclusively correct about his laws of motion and gravity from the 17th century onwards, but Einstein showed that they were not exactly correct. In turn, current knowledge shows that Einstein was not entirely correct either – subatomic particles do not obey the theory of relativity.


But Passmore will be forever correct in having taught that knowledge should be continually reassessed, especially in supporting medical decisions, where any part of the accepted framework of ‘facts’ must remain open to repeated scrutiny as new concepts emerge.


Skip on a few years and, as a newly qualified doctor, I became fascinated by the way in which all the hormones in our bodies work together to help control our health, and in particular by the fact that the hormone insulin doesn’t function properly in people with type 2 diabetes. I spent a number of years trying to understand the link between insulin and diabetes. During this time I continued to work as a doctor, mainly dealing with medical emergencies as they came into hospital, but gradually specialising more and more in diabetes.


In 2006, I had just brought together, as part of a multimillion-pound research project at Newcastle University, brilliant physicists with state-of-the-art scanners to create the Newcastle Magnetic Resonance Centre. The idea was to develop new techniques to look at any organ in the body, but of course my interest was to investigate the main organs involved with diabetes. And it was not long after we had established the centre that I experienced the eureka moment – that graph with its new concept that high blood sugar levels in type 2 diabetes could be normalised in seven days. By coincidence, we were in a perfect position to carry out the breakthrough studies described in this book.


By 2011, we were able to publish the scientific proof that type 2 diabetes was reversible, and within five years to confirm the ‘how’ and the ‘why’ of this apparent impossibility. Both the initial proof and the follow-up studies were based on the amazing story of how the body manages energy from food.


You will remember snippets from your school biology lessons. The heart pumps blood around the body, the lungs enable us to take in oxygen and get rid of carbon dioxide. But there is one dynamic function, absolutely key to the maintenance of a healthy body, of which most people are totally unaware: what happens to food after it leaves the gut. How is the energy supply managed? All will be explained.


Ask someone what type 2 diabetes is and they are likely to tell you that the disease is something to do with too much sugar. It is true that diabetes occurs when there is excess glucose in the bloodstream – with devastating effects on the eyes, feet, heart and brain. However, my research has shown that type 2 diabetes is caused by just one factor: too much fat in the liver and pancreas. In the normal functioning of the body, the pancreas produces insulin to help the liver control the supply of glucose to the rest of the body. When there is excess fat in the liver, however, it responds poorly to insulin, produces too much glucose and passes on excess fat to the pancreas. As a result of that, the insulin-producing cells of the pancreas cease to function properly.


It is important to say that you don’t have to be obese, or even look overweight, to have type 2 diabetes. Every individual has their ‘personal fat threshold’ – the point at which no more can be taken into their regular fat cells (in the fatty layer under the skin, especially around the thighs and trunk). The fat has to go somewhere, and it ends up not only inside the tummy cavity but also inside the main organs of the body. If the insulin-secreting cells in the pancreas are susceptible to fat-induced problems, this is the tipping point for diabetes. This susceptibility is just the luck of the draw, depending on your genes.


My goal in this book is to make the new understanding of type 2 diabetes accessible to all. And by doing so, to help people with this devastating condition, and their families, to deal with it as effectively as possible. Drawing on the latest experimental insights, I will offer a definitive account of how type 2 diabetes develops. Along the way, I will explain the workings of your body and show how our modern lifestyle has interfered with the beautifully balanced processes evolved over millennia.


There is a surprisingly simple solution. One that most definitely involves weight loss, but which is not really about a diet. The word ‘diet’ is enough to put anyone off. It tends to be associated with an unpalatable change to eating and (usually) a failure to bring about desired weight change. Our original approach to these problems in Newcastle recognised that two very different phases were required: first, a step change in weight and then, a long-term way of living. In our very first study we also learned that an additional phase, a gradual, managed transition between these two phases was helpful.


I initially came up with the weight loss method simply as a research tool to allow us to study the changes that occurred when people with diabetes potentially became normal again. It was a means of understanding the cause of type 2 diabetes. This pragmatic way of losing weight, based mainly on complete nutrition drinks, proved highly effective. And surprisingly, our volunteers actually found the approach acceptable and nowhere near as difficult as they had thought. Most of them lost 15kg (about 2st 5lb) in eight weeks and felt really well. Before we knew it, the ‘Newcastle Diet’, as people spontaneously started calling it, took on a life of its own. It is a basic recipe for success – for anyone who really wants be rid of type 2 diabetes.


I hope this book will explain to anyone with type 2 diabetes how it may be possible to return to full health. I will also offer practical and validated advice on how to enjoy life while remaining free of the disease. I want every reader to come away with an understanding of how the body handles food, what goes wrong in the case of what we now know to be a relatively simple disease, and what must be done in order to escape from its clutches.
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What is type 2 diabetes?


A snake in the grass


Diabetes is a condition that slowly attacks important parts of the body – without warning.


The process happens over many years and during this time people may feel perfectly well. However, silently, stealthily, high glucose levels are stacking up problems, and serious consequences then often appear suddenly, at which point it can be difficult to return to full health. Doctors refer to these as ‘complications’ of diabetes, a polite term which rather underplays the awfulness for the person concerned. However, once you know that there is a snake hidden in the grass, and that it is very venomous, you can minimise the chance of being bitten.


The good news is that the risk of developing these long-term problems can be decreased by controlling the level of blood glucose as well as possible. The better news is that if blood glucose is returned to normal, then the risk of damage to eyes, nerves, feet, kidneys, heart and brain returns to the same level as for people of similar age and weight without diabetes. From the point of view of the person staring down the barrel of a gun, that is a miracle. Explaining this miracle is the main purpose of this book.


Sugar and diabetes


‘Diabetes’ just means the level of sugar in the blood is too high.


What exactly is sugar? The word covers any sweet, simple form of carbohydrate. The sugar in your blood is a particular kind called glucose. Ordinary table sugar is made up of two kinds of sugar bound together. Half is glucose and the other half is fructose (which is a very similar sugar commonly found in fruit). But the kind of sugar does not matter, as your body will convert the fructose to glucose as needed. Glucose is the basic form of sugar that your body uses for energy.


In healthy people, blood glucose levels are very tightly controlled. Overnight, this control happens minute by minute to keep levels constant. Even after a birthday banquet, the increase in blood glucose is quite small. This is achieved by a huge and rapid increase in the blood level of insulin, the main hormone that controls blood glucose. If this mechanism breaks down, blood glucose rises too much after eating.


Does this matter? Sugar looks so innocent, sitting there in the sugar bowl, so ubiquitous in our lives today that it may be difficult to imagine that it was once a luxury item, with the supply of honey from monasteries being the only source of added sweetness to food. We have become accustomed to it being added to almost everything. But, yes, it does matter, because if the glucose levels in blood become too high, problems will occur throughout the body.


This book is all about type 2 diabetes, which is by far the commonest form of the disease. The other types each have a very different cause (take a look at the Appendix for details). But all forms result in high blood glucose levels and can cause similar long-term complications. Being sure that a person has one type of diabetes rather than another is not easy. Around 90% of people found to have high blood glucose have type 2. And if you have put on weight in adult life, are over 30 years old and have high blood sugars, it is highly likely that you have type 2 rather than one of the other forms.


But there is no test that can definitively confirm this diagnosis and the other types of diabetes can sometimes be mistaken for type 2. It is up to the doctor to consider whether one of the other types could be the correct diagnosis.


If you or someone close to you has type 2 diabetes, you will probably have a lot of questions. What will it do to me? Is it the serious kind? How can I control my blood sugar levels? Let’s look at these and some other key concerns surrounding the disease.



Why do glucose levels shoot up after meals?


As soon as the first mouthful of a meal is swallowed, it is broken down in the stomach and glucose is rapidly released from it into the blood. For instance, from an average helping of pasta with vegetables, digestion releases about 30 teaspoonfuls of sugar. To deal with this sudden unleashing of glucose, the body normally responds by rapidly increasing insulin levels. And, if the right amount of insulin is made, blood glucose levels are quickly brought under control. However, if this does not happen, they rise rapidly.


The pancreas – specifically, the beta cells in the pancreas – should provide this insulin, but if they are not working properly or are compromised in some way, they fail to make enough at the right time and diabetes develops. To make matters worse in type 2 diabetes, the body does not respond well to whatever insulin is on offer. The levels of insulin in the blood may slowly creep up, but even at very high levels the job still can’t be done. And so blood glucose levels rise and rise after meals – and then take hours to decrease.


Why is my glucose level high before breakfast?


If you have diabetes, you may be puzzled that your blood glucose is high first thing in the morning – after the overnight fast. Why is it high even though no food has been eaten for 12 hours or more? Sometimes this ‘fasting’ glucose level is even higher than it was at bedtime. What is going on? Surely you didn’t go sleepwalking to the fridge?


To answer this question, we first need to understand the neat way that fasting blood glucose is normally controlled. First thing in the morning, none of the glucose molecules in your blood have come directly from food. The last meal is a distant metabolic memory. In fact, virtually all your blood glucose has been made by your own body; by your liver. Why does your body make this toxic stuff? Well, because a constant level of glucose is necessary for life (we will go into this further in Chapters 3 and 4). We need it to fuel the brain and as a potential instant source of energy for muscles – so that we are braced for action at all times, even when we are woken up suddenly and have to run away from danger. The key word is ‘constant’: glucose easily passes from the bloodstream into the tissues of the body, and because it can be toxic, its production is normally tightly regulated. In type 2 diabetes this regulation is lost, and your liver makes glucose too enthusiastically.


What is the usual treatment for type 2 diabetes?


Official guidelines for the treatment of type 2 diabetes lay out a depressing prospect of steadily increasing numbers of tablets, then injections, then insulin treatment. A person newly diagnosed with type 2 diabetes has a 50:50 chance of being on insulin injections within 10 years.


The first thing a person with diabetes is told is that they should lose weight and take more exercise. All too often, this message is recited without any conviction that it will be effective or any information on how it can be achieved. You may be given a ‘diet sheet’, even though it is known that this is ineffective by itself. But often, the immediate next step is to be prescribed a tablet – to help keep your blood glucose down. This will usually be metformin. Metformin is cheap, comes in the size of a horse pill and has ‘side effects’.


This term ‘side effects’ is a marvellous medical euphemism for things that trouble the patient but not the doctor. The important thing, as far as a doctor or nurse is concerned, is that the prescribed tablet has the desired effect – i.e. to control your blood glucose. ‘Side’ effects are simply to be tolerated. ‘But doctor, I can’t go out for fear of needing the loo quickly.’ Perhaps we should revise the words and talk about the total effects of a drug – after all, you are the expert on what is happening to your body.


One good thing about metformin is that it does not cause further weight gain. Another good thing is that it only pushes blood glucose down if the level is high, and it does not cause troublesome episodes of low blood glucose known as ‘hypos’. From the medical point of view, it is a relatively safe drug in most people.


But metformin has only a modest effect on blood glucose control and after a while additional medication will be required. The cheaper options, such as gliclazide, glibenclamide and gliquidone, all cause weight gain, as well as sudden dizziness if your glucose levels get too low (i.e. a hypo). More expensive options (e.g. pioglitazone) do not cause hypos, but pile on the weight and may make your ankles swell. The most expensive newer options (gliptins or gliflozins) do neither of these things but have other side effects. For a proportion of people, having to take tablets is undesirable for very good reasons.


Once you are taking two or three different tablets and your glucose levels are still uncontrolled, an injection may be recommended. Liraglutide and drugs like it are very different from insulin. Basically, what these drugs do is dramatically slow down the rate at which the stomach empties after a meal, thus preventing food, and particularly glucose, from getting into the body too fast. They also have the really useful effect of limiting the amount of food you eat, as your stomach feels full sooner. Some people vomit or feel nauseous when they start this treatment – but don’t worry, it is only a side effect!


And then there is insulin. In many people, insulin can improve the control of blood glucose modestly, but the devil is in the detail of a particular side effect – the hypos. You may find your blood glucose is pushed too low in an entirely unpredictable manner. This can cause all kinds of problems in day-to-day life— for instance when driving, climbing up ladders, or just pottering around the kitchen. The driving implications are serious, and when you first go on insulin your driving licence has to be changed to one which has to be renewed every three years. As if this was not bad enough, most people put on more weight after being started on insulin.


‘Treatment’ is another word that is open to interpretation. When a patient asks ‘Can my diabetes be treated, doctor?’ they want to know whether treatment can restore normality, as with antibiotics for an infection, or a plaster cast for a broken bone. But what the doctor tends to hear is ‘Are there guidelines on treatment with drugs for this condition?’ and so answers ‘Yes’. There are plenty of official guidelines. But neither the small effect of these in making things better, nor the likely litany of future health problems gets much of a mention.


The good news that type 2 diabetes can be ‘treated’ conveys the wrong message to many people and creates a false sense of security. This is exacerbated by the tendency of well-meaning official information sites to make light of the reality of the condition, emphasising that life can continue pretty much as normal with it. The uncomfortable truth is not stated – that the main complications are only somewhat mitigated and that even the best conventional treatments do not eliminate the considerable risk of future health problems.


I am not obese so why do I have type 2 diabetes?


Contrary to popular opinion, type 2 diabetes actually has very little to do with obesity – although it does concern weight, and more specifically whether you are overweight for you.


Today, the steadily increasing average weight means that there are of course more people who are very heavy or ‘morbidly obese’. With media attention focusing upon this very serious condition in any discussion of weight, you’d be forgiven for thinking it was the main problem. But in fact, the elephant in the room is not the number of very heavy people. It is the vast majority who are just heavier than would be ideal.


The trouble is that many people regard themselves as being of normal weight because they are similar to the majority of other people of the same age. But the word ‘normal’ has a double meaning here. If a person is within the range typical of the population, they can be said to be ‘normal’. But that is not necessarily healthy or ideal.


Are you the same weight as you were when you were 25 years old? Just look at folk in the high street. People aged around 20 years tend to be slimmer than those aged around 60 years. In Western society we gain around half a kilogram a year through most of our adult life. This is not to do with ageing or with hormones – it simply reflects the environment we live in. And that environment is setting up a time bomb. In the UK, even though people aged 20 tend to be slimmer than those aged 60, young people too are heavier than ever before, and over one third start adult life far too heavy. As a group, it is certain that they will get type 2 diabetes at a younger age than their parents. This time bomb deserves a book to itself.


There is no biological reason why people need to put on weight during adult life. In societies where food is not a heavily promoted pastime, and it is necessary to walk or cycle for everyday business, body weight tends to remain much more stable as people age. But obviously, in the consumerist environment we inhabit in the developed world, where enticing, quick-fix, calorie-dense food is everywhere and heavily marketed, you actually have to be unusually disciplined (or just not that bothered by food) to avoid putting on weight.


Societal perceptions are important in all this. And for much of my career as a doctor and academic I have been pondering these and how we might agree to change them. Perhaps TV and film producers could move towards avoiding the usual stereotypes? Certainly, this issue deserves wide discussion.


Food for diabetes or diabetic food?


Part of the treatment for type 2 involves adjusting the kinds of foods eaten. In chemists and in supermarkets, you may see on the shelves ‘diabetic foods’. Typically, these products are made with sugars that are more slowly and incompletely absorbed, such as sorbitol. However, such foods contain at least as many calories as their less expensive, ordinary equivalents. They do not make a worthwhile difference to blood glucose control and certainly do not help with weight loss. All doctors and health professionals now discourage the use of ‘diabetic foods’, because they do not help. People with diabetes need just the same fuels for everyday life as the rest of the population, and far more effective than eating special foods is simply cutting back on both sugar and calorie consumption.


It is certainly true that what and how much you eat can modify how well you control your blood glucose. Guidelines are steadily changing towards the rational approach of avoiding high-sugar foods and too much carbohydrate, but information sources offer varying advice and few emphasise the central importance of limiting the total quantity of food. Magazines and newspapers frequently carry advice that is misleading.


What do you eat? In everyday life, most people eat what their family or friends eat. It can be a challenge to change family habits but small adjustments can make a big difference. For instance, halving your portion of potato/pasta/rice and doubling your serving of vegetables would be good. There are plenty more ideas later in the book about how to set in place better eating habits.


Living with the immediate problems of type 2 diabetes


If you found out about your diabetes after a visit to the doctor prompted by troublesome symptoms, then you will already know about some of the problems the condition causes.


When blood glucose levels go too high, glucose starts spilling into the urine. And, because glucose draws water along with it, this causes the kidneys to make more urine than usual. In people without diabetes, the kidneys keep all the glucose in the blood, and do not waste any of it in urine. As the descendants of people who survived famine after famine over millennia, we have evolved to be energy-efficient. Losing energy obtained from food would be a problem. But when presented with an overwhelming amount of glucose, the poor old kidneys cannot cope. They have not evolved to deal with that.


If you have diabetes, passing large volumes of urine will be all too familiar. If your diabetes is out of control – perhaps if you’ve eaten too much or forgotten your tablets or injections – passing too much urine is a sure sign that blood glucose has become too high. It’s likely that you will have to get up in the night to go to the loo more often. Also, because water is being lost from the body, you will feel thirsty and so find yourself wanting to drink a lot of fluids. This might have been one of the warning symptoms announcing the presence of your diabetes; however, because the threshold for spilling glucose into the urine varies so much between individuals, other problems may have occurred first.


For instance, you may have been generally out of sorts or tired. Of course, fatigue can be caused by many things, so if other symptoms have not occurred, a link with diabetes may not have immediately been made. But it is often the start of a catalogue of problems. Among the commonest problems leading to a diagnosis of diabetes are infections of the skin. Other life forms like to feed on glucose, and they set up house wherever easy pickings are to be had. Itchiness and inflammation of the penis or vulva can result from candida infections. But any sort of bacterial infection is more likely when blood glucose levels are raised. Breaks in the skin – small cuts or other trivial injuries – are prone to get infected, and urine infections are very common. This may sound like a depressing list – but that is not the worst of it.


This section has described only the immediate consequences. If blood glucose levels are raised for years, then more serious longer term problems may start stacking up.


The longer-term problems of type 2 diabetes


All your organs depend upon food and oxygen delivered by the blood, and, as these have to reach every cell of the body, you have a fine network of capillaries throughout every organ. These delicate blood vessels are very good at delivering the goods right to where they are needed. We all depend upon them absolutely. But they are highly sensitive to raised blood glucose levels. Over a long time, high levels of glucose can cause capillaries to become inefficient, leaky, or simply blocked. And, when cells don’t get their regular grocery order, trouble occurs throughout the body.


The eye is particularly sensitive. The back of the eye, the retina, depends upon a very efficient network of capillaries supplying the light-sensitive nerve endings. If these capillaries start leaking, fluid collects in the retina and can threaten eyesight. If capillaries within the retina become blocked, the light-sensitive nerves cannot work properly. Diabetes is a major cause of sight loss. In fact, before effective eye screening, it was the commonest preventable cause of blindness in the UK.


Nerves elsewhere in the body are affected too, as they need food and oxygen to conduct messages. Have you ever experienced a ‘dead-leg’? By sitting awkwardly and squeezing a nerve for too long you will have blocked the capillary flow of blood to the nerve and caused it to stop working. You will have felt numbness and tingling and been unable to make your muscles do what you want them to. Fortunately, this is rectified within a few minutes of relieving the pressure. But nerve problems in diabetes are not so easily reversed, following as they do from years of capillary damage. Numbness, tingling and even pain can last for months and may become permanent. As the nerves to the feet are the longest in the body, numbness is commonest there. And this numbness is a big problem in itself, because it prevents the body’s normal means of alerting us to trouble – i.e. feeling pain. If your new shoes are rubbing, you will stop walking or change shoes. But if you cannot feel the pain, you will carry on walking while the damage continues silently. This can lead to skin breaking down and open the door to infections, the poor blood supply caused by damaged capillaries allowing bacteria to spread unchecked with potentially devastating consequences. The motto for feet in diabetes is ‘check ’em or lose ’em’. That may sound brutal, but there is no point in my putting a gloss on things here: providing clear information about the very real risks is essential. You do not want a doctor who will cover up the actuality. In the UK today, about 170 amputations are performed every week because of diabetes. Yes, every week.


Larger blood vessels can be affected, as well as the capillaries. They become more easily blocked by fatty changes in the vessel wall and, as you may know, blockages in the blood vessels supplying the heart cause heart attacks, while blockages in those supplying the brain cause strokes. This is why heart attacks and strokes are much commoner in people with diabetes. Meanwhile, blockages in the main blood vessels in the legs cause poor circulation to the feet, making other problems worse, and amputation more likely.


High glucose levels can also cause the kidneys not just to struggle but to lose function altogether. Once beyond the earliest stages, this loss of function is genuinely irreversible and seriously impairs health. Diabetes accounts for around half of those needing kidney dialysis treatment three times every week. That does not lead to a great quality of life.


The likelihood of serious complications as a result of type 2 diabetes depends quite a lot on your age. Perhaps counterintuitively, the younger you are at the time of diagnosis, the greater the risk of serious trouble. A young person getting type 2 diabetes faces much higher risks of serious illness than does a person of the same age getting type 1 diabetes and needing insulin injections. A 45-year-old man newly diagnosed with diabetes has a more than 50% chance of not being able to work until the age of 65 because of heart attacks, stroke or serious foot problems. And that 45-year-old man will lose an average of six years of life. Whereas, for anyone who is diagnosed over the age of 70 years, the chance of major health problems remains similar to people of the same age without diabetes.



Annual checks


One of the triumphs of modern diabetes management in the UK (and some other countries) is that the main curse of the disease – loss of eyesight – has been lifted. When I was appointed as consultant in 1985, there were six people under the age of 25 years in my clinic who were registered as blind due to diabetes. Today there are none, largely because annual checks using a simple, effective test have become part of routine healthcare in the UK since the 1980s. If picked up early enough, deterioration can be prevented by specialist eye treatment for most people.


Also, present-day knowledge about blood pressure in diabetes has led to early treatment being widely advised. It is now relatively simple to reduce blood pressure to acceptable levels – unlike blood glucose. And active treatment of blood pressure has had a big effect, in particular, on decreasing the chance of glucose-induced kidney failure. A simple annual urine test gives a good early warning of any trouble.


Another important element of treatment these days is the advice to take off your shoes, at least once a year! Your doctor or nurse (or podiatrist if available) needs to check that your nerves are working well enough for you to feel possible danger. Similarly, the circulation of blood to your feet needs to be checked. Simple and effective action can be taken if problems are detected. Feet tend to be the most neglected part of the body and are the butt of comedians’ jokes. But these remarkable organs should be appreciated. Have a look at yours. What amazing works of engineering! As you step forward, your forefoot, without any complaint, bears about one and a half times your body weight. Well worth checking. Well worth looking after.


Nevertheless, while the introduction of the annual review visit has been successful in decreasing serious problems for people with diabetes, how much better it would be to prevent any problems occurring at all – by reversing your diabetes altogether!


[image: illustration]


I hope this chapter has clarified a few of the myths and misunderstandings that tend to flourish around type 2 diabetes and its treatment. I’m going to go on to explain why you get the condition and what you can do about it. But in order to do that effectively we first need to consider how the body works and how it converts food into fuel…




Quick read


•   ‘Diabetes’ means that blood glucose is higher than normal


•   Type 2 diabetes is caused by the insulin-producing cells of the pancreas not working normally


•   It is made worse by the body not responding normally to insulin


•   The immediate problems associated with the condition tend to be thirst, passing too much urine and tiredness; but the long-term complications can be extremely serious


•   Conventional treatment of diabetes, including an annual review, does decrease the risk of complications, but only moderately
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